Supporting information includes details of peptide syntheses and analytical data; and NMR studies on selected mimetics.
terminus was performed with acetic acid anhydride and pyridine. The product was purified by reverse phase HPLC (Zorbax-XDBC18, C 18 column, gradient from 10% to 60% MeCN in H 2 O + 0.1%TFA). MALD-MS, m/z 1152.7 (M+H) + . 
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NMR studies on mimetics
All 1 H NMR experiments were performed at a Bruker AV-600 spectrometer typically at a peptide concentration of 10-20 mg/ml in H 2 O/D 2 O 9:1, pH 2.3, 300 K. Water suppression was achieved by presaturation. From the library several peptidomimetics were selected for 2D 1 H NMR experiments in aqueous solution (R-01, R-05, R-06, R-07, R-23, R-24, R-27).
1 H NMR Spectra were assigned using a combination of DQF-COSY, TOCSY and NOESY 2D data sets. Additional NOESY spectra were recorded in pure D 2 O. Spectra were typically collected with 1024 x 256 complex data points zero-filled prior to Fourier transformation to 2048 x 1024, and transformed with a cosine-bell weighting function. Data processing was carried out with XWINNMR (Bruker) and XEASY (Bartels, Xia et al. 1995) .
Except for R-27 all spectra showed major and minor forms in solution with the minor species comprising between 15-25 %. The two forms are cis-trans isomers at the the Arg 12 -DPro 13 peptide bond with the trans form being the major isomer. In R-27 only the trans form (at least >98%) is apparent, presumably due to the additional restraint (disulfide bond) close to the DPro-LPro template. Except in the case of R-27 described below, the NMR spectra revealed predominantely random coiled non-β-hairpin structures in solution, a narrow amide proton chemical shift dispersion (0.6-0.8 ppm), weakly or only slightly up-field-shifted CαH chemical shifts compared to random coil values ( Figure S1 ), and the absence of characteristic long range NOEs.
Figure-S1.
1 H C(Hα) chemical shifts relative to the corresponding random coil values, for the peptidomimetics R-27, R-24 and R-06. The chemical shift assignments for R-27 are given in Table-S2 . Distance restraints were obtained from NOESY spectra with mixing times of 250 ms (Tables-S3 and  Figure-S2 ). Structure calculations were performed on R-27 were performed based on a total of 109 NOE upper-distance limits, using restrained molecular dynamics in torsion angle space with the simulated annealing protocol implemented in the program DYANA (Guntert, Mumenthaler et al. 1997) . Starting from 100 randomized conformations a bundle of 20 conformations were selected, which have the lowest DYANA target energy function (Table-S4 ). The program MOLMOL (Koradi, Billeter et al. 1996) was used for structure analysis and visualization of the calculated averaged structure models. (Szyperski et al. 1992 ) and characteristic backbone NOE connectivities measured for R-27.
Figure-S2.
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The conformational analysis generated average solution structures populating a ß-hairpin conformation in solution, in which the two strands of antiparallel β-sheet are connected by a type I' turn between Lys 6 and Gly 7 . The ensemble of the 20 best structures (Figure-S3 ) had a backbone RMSD from the mean structure of 1.02 ± 0.37 A. Cross strand HN-HN NOEs (Arg 1 -Arg 12 and Ala 5 -Gln 8 ) and CαH-CαH NOEs (Arg 4 -Arg 9 ), which are characteristic of ß-hairpin folded structures, were observed (the CαH-CαH NOE between Cys 2 and Cys 11 was observed, but not used for structure calculation because of its close proximity to the diagonal).
3 J(CαH-HN) Coupling constants correlated with the backbone torsion angle φ via the Karplus equation show predominantly values > 8 Hz within the ß-strands (Figure-S2 ). The differences of the CαH chemical shift values determined experimentally and the corresponding random coil values (Figure-S1 ) between residues 1-5 and 8-12 are downfield shifted by > 0.1 ppm as expected of residues within extended β-sheet conformations (Wishart, Sykes et al. 1991; Wishart, Sykes et al. 1992) . For Gly at position 7, the separation of the two Gly CαH chemical shifts can be used as a marker for conformational stability in the turn region. A rough quantitative approximation of the proportion of hairpin folded structures present in solution can be derived from the interstrand CαH-CαH NOEs using the CαH-CαH NOE of Gly as a reference. In this way, based on the observed CαH-CαH NOE (Arg 4 -Arg 9 ), a β-hairpin population of about 69 % can be estimated, which suggests that R-27 adopts significantly a ß-hairpin structure, but with significant residual conformational flexibility. Ramachandran plot statistics of non-Gly and non-Pro residues: -most favoured φ/ψ regions -additional allowed φ/ψ regions -generously allowed φ/ψ regions -disallowed φ/ψ regions 29.1 % 62.7 % 6.8 % 1.4 %
